
The Ecological Flows Tool (EFT) isadecisionsupportsystem that demonstrateshowchang:s in flownan~ment 
(and other a:::tions) result in chang:s to the physical habitats for multiplespecieswithin the Sa:ramento River and 
the Delta EFT works by integrating a range of repre::entativefunctional ecological response indicators with key 
physical variables obtained from widely used hydrologic models. EFT transparently relatesmultipleattributesofthe 
flowregime to multiplespecies' life-history needs, contributing to an effective understanding of flo\l\8nd non-flow 
restoration a:::tions on focal species and their habitats. The hallmark of the EFT approa:::h is integration and clear 
communication of multiple ecological tradeoffsa350Ciated with different water operation alternatives. 
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I n all, EFT includES conceptual models for eleven ( 11) speciES and twenty four ( 24) causally reasoned performance indicators (Figure 2). 
EFT performance indicators are based on a mixture of prOCESS-based ocological functions and empirical relationships between flow, 
habitats, and focal speciES rESponse. EFT's reprESentative ocological indicators capture the ESSence of existing conceptual models and 
are driven by widely used physical models for flow,;tage, salinity,and water temperature. I ntuitiveoutput interfacesallowcross-walking 
of ocological consequences over pol icy alternativES. 



EFT is structured as an "ocological plug
in" to existing models that are commonly 
used for water planning in the Central 
Valley(Figure3). Rather than reinventing 
models, EFT utilizes output data sets from 
dailydisaggregationsofCALSI M, DSM2, 
and other models that are used to investi
gate water delivery and other standards set 
for the CVP and SWP water system. EFT 
utilizes these data and addsocological cal
culations to evaluate effects on multiple 
ecosystem targets. 

Extensive scientific understanding of the 
Sacramento River and Delta ecosystem's 
likely response to changes in flow man
~nt has bEen de.teloped over the past 
twenty yEErs. Prior to EFT, much of this 
important information existed in a mul
titude of separate reports, independent 
conceptual models, and unconnected mod
eling tools. EFT has synthesized much of 
this disparate information, linking ocologi
cal submodels to existing physical planning 
models, providing a major advanre in the 
region's capabilities for ffiSEffiing ocological 
tradeoffs. The EFT framework also makes 
it fH!ij to "swap in" (or remove) indicators 
as the state of scientific knowledge e.tolves. 

The functional relationships and indicators 
that are encapsulated into the decision sup
port tool represent the collective thoughts 
of more than seventy scientists from state 
and federal q:Jencies, consulting firms,and 
rESEarch institutions who have participated 
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in our workshops or who wrote primary 
papers on which the relationships are bcm:l. 

In addition to integrating disparate soura:s 
of information, a challenge overcome by 
EFT's design is translating information 
into Effiily understandable results for man
q:Jers. Practical synthesis and integration is 
challenging when considering multiple Em

logical targets, complex physical models, and 
multiple audiena:s (e.g., high-le.tel manag
ers as well as technical-le.tel staff). EFT 
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crEates output that can span the range from 
high overview to daily and location-specific 
detail. The output interfa:E makesextensive 
use of a "traffic light" paradigm that jux
taposes performanre 111EB5Ure results and 
srenarios to provide an intuitive overview of 
whether a given yEEr's performanre 111EB5Ure 
are healthy (green), of some concern (yel
low), or of serious concern/poor (red). 

EFT's output i nterfa:E and reports for 
trade-off analyses make it clear how actions 
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implemented for the benefitof one arEE or 
focal speciES may affect (both positively 
and nEgatively) another arEE or focal spe
ciES. Forexample, wecanshowhowaltering 
Sacramento River flows to meet export 
pumping s:;heduiES in the Delta affects 
focal speciES' performanre measurES both 
in the Socramento River and the Delta. 

One of the biggESt challengES in the procti
cal development of ecological flowregime 
guidelinES is the wide range of objectives, 
focal speciES, and habitat typES that need to 
be considered. EFT has brought into focus 
how thESe various objectives cannot all be 
simultaneously met. In nature, conditions 
often benefitone target or speciES to the 
potential detriment of another in any given 
year. Fortunately, flowcharocteristics that 
benefitthe various ecological targets i nves
tigated are usually required on a periodic 
basis and not everysingleyear. EFT studiES 
simplify communication of thESe trade-offs 
and catalyze definitionof state-dependent 
management proctiCES that promote the 
development of needed flexibility in the 
water management system. 

EFT focal speciESsubmodelsare integrated 
and rentered on a single SOL server rela
tional database. The software's graphical 
user interfare, model controller & analysis 
engine, and Exrel & map visualization out
put reporting connect to and interoct with 
this rentral database over the web. Users 
may perform Socramento River (SocEFT) 

or Delta (DeltaEFT) effects analyse; sepa
rately or in conjunction with one another. 
Users can choose which management sre
narios to evaluate, what range of years to 
display, and which ecological indicators 
they wish to evaluate. 

EFT contributES to a more comprehensive 
understanding of how propooad changES to 
water operations infrastructure and man
q:J8!Tl8nt (and future climate conditions) 
affect target speciES and habitats. EFT dOES 
not solve social value decisions about 
whether a particular oction or alternative is 
"good" or "bad." Rather EFT is dESigned to 
provide information about the positive, 
neutral, and/or nEgative effects of a particu
lar alternative, acroo;asuiteof reprESentative 
focal speciES and their habitats. As noted 
above, EFT's intuitive outputs make it ciEEr 
how oct ions implemented for the benefitof 
one arEE or focal speciES may influence 
(both positively nEgatively) another arEE or 
focal speciES. 

EFT is also useful for developing functional 
flo~AguidelinES. Ba:a.tseofthe multi-speciES 
approoch, EFT helps communicate how to 
prioritize and trade off among;t ecological 
objectives and adjust thESe prioritiES based 
on emerging conditions (e.g., water year 
typES) and the ability to rEEiize different 
objectives over time. 

EFT Reader software is publicly avai !able 

and free to download at http://ESSa.com/ 

tools/eft/download. The EFT Reader links 

with a rentralized copy of the EFT data

base located on a remote server. The public 

EFT Reader database currently contains a 

suite of fully configuredscenarios, derived 

from the Socramento River Ecological 

Flows Study and from tESt scenarios sup

plied by DWRand project partners. Future 

versions of the EFT REEder database will 

include rESults for simulations based on 

other effects analysis investigations, as they 

move into the pub I ic domain. 

EFT was developed between 2004 and 

2012with funding from the Department of 

Fish and Wildlife's Ecosystem REStoration 

Program, The David and Lucile Pockard 

Foundation, The Nature Conservancy, and 

ESSA TechnologiES. 
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